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Ecosystem functioning is a broad term that encompasses a variety of phenomena and natural 
processes like cycling of nutrients which is influenced by fauna through functional and species 
diversity as well as abiotic factors. Nitrogen (N) is most often implicated as the nutrient limiting 
primary production in the coastal ocean. Nitrification, the oxidation of ammonia to nitrate via 
nitrite, is central to the cycling of nitrogen in the environment and, when coupled with 
denitrification, alleviates the effects of eutrophication through removal of nitrogen to the 
atmosphere as nitrous oxide or dinitrogen gas. Coupled nitrification/denitrification constitutes an 
important aspect of marine benthic ecosystem processes. It has been well-known that microbial 
oxidiser including ammonium-oxidizing archaea (AOA) and ammonium-oxidizing beta and gama 
proteobacteria (AOB) play a central role in nitrogen cycling in coastal and estuarine systems.  AOA 
and AOB can be studied in detail by assaying their functional gene amoA. Various environmental 
variables (e.g. sediment type, nutrients, porosity) affect the spatial distribution of the microbial 
communities. In addition, macrofaunal organisms are important as well as their burrowing, feeding, 
locomotive, respiratory and excretory activities affect the environment on the local scale. 
Nevertheless, it is still unclear how ecosystem functioning rates, presence of macrofaunal 
organisms and diversity and activity of microbial communities are related.  
 
Therefore, spatial and temporal aspects of the community structure of bacteria and archaea in 
general, and of AOB and AOA in detail, were evaluated in 7 sampling stations covering a wide 
variety of sediment types. Sampling was performed during the peak spring bloom (April), shortly 
after bloom (June) and during the period of highest mineralisation rates (September) in the Belgian 
part of the North Sea in 2011.  
 
In our study we use a molecular method based on Denaturant Gradient Gel Electrophoresis (DGGE), 
which is a widely used method for mutation analysis and for studies of microbial diversity.  
Total microbial diversity, based on the 16S rDNA gene will be assessed in order to investigate the 
relationships between microbial diversity and environmental factors (sediment grain size, sediment 
O
2
, CN, porosity, sediment and water pigment concentrations and nutrient concentrations in the 
water column). In addition, the link between the metabolically active AOA and AOB will be 
investigated as well. During a series of lab incubations, fluxes of nutrients (NO
3
-, NO
2
-, PO
4
-3, NH
4
+) 
and O
2
 across the sediment–water interface were measured, and will be linked with the community 
composition and diversity of the AOA and AOB present in these incubations. 
 
By investigating the link between ecosystem functioning, macrofauna and the microbial 
communities, we close the gap that exists between marine ‘macro-ecologists’ (focusing on the link 
macrobenthos-ecosystem functioning) and marine ‘micro-ecologists’ (focusing on the link microbial 
communities-ecosystem functioning) and increase the knowledge about the mechanisms 
underpinning some of the important benthic ecosystem functions. 
 
References 
Blackburn T.H and N.D. Blackburn. 1992. Model of nitrification and denitrification in marine 
sediments. FEMS Microbiol; Lett; 100:517–522. 
Janse I., J. Bok and G. Zwart. 2004. A simple remedy against artifactual double bands in denaturing 
gradient gel electrophoresis. Journal Microbiol. Method 57:279-281.  
 - 112 -
Oscoz J., D. Galicia and R. Miranda. 2011. Identification Guide of Freshwater Macroinvertebrates of 
Spain. Springer.  
Ryther J.H and W.M. Dunstan. 1971. Nitrogen, phosphorus, and eutrophication in the coastal marine 
environment. Science 171:1008–1013. 
Sapp M., E.R. Parker, L.R. Teal and M. Schratzberger. 2010. Advancing the understanding of 
biogeography-diversity relationships of benthic microorganisms in the North Sea. FEMS 
Microbiol. Ecol. 74:410–429. 
Wankel S.D., A.C. Mosier, C.M. Hansel, A. Paytan and C.A. Francis. 2011. Spatial variability in 
nitrification rates and ammonia-oxidizing microbial communities in the agriculturally impacted 
Elkhorn Slough Estuary, California. Applied and Environmental Microbiology 77(1):269–280. 
Wuchter C., B. Abbas, M.J.L. Coolen, L. Herfort, J.V. Bleijswijk, P. Timmers, M. Strous, E. Teira, G.J. 
Herndl, J.J. Middelburg, S. Schouten and J.S. Sinninghe Damste. 2006. Archaeal nitrification in 
the ocean. PNAS 103(33):12317–12322. 
 
 - 113 -
